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ABSTRACT : 

An improved joint flange for connecting air duct 
sections by means of a 

"snapp in" type operated connection comprises a first 
hollow vertical leg and 

integral therewith a horizontal leg terminating in an 
open-ended slot or jaw 

for frictionally engaging a duct end portion (20) . The 
base wall of the first 

leg cooperates in the duct end connection. The lower side 
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of the L-profile is 

provided with an integrated means (31) for the fixation or 
support of an air 

channel insulation, said means being formed by a sheet 
material ply located 

below the duct end engaging base wall (30) of said first 
leg. A 

material-saving, cost-effective and flexible joint member 
is achieved by an 

inventive L-profile of less complication. 
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Flange member for joining plate and ducts elements . 

Ihe present invention relates to a joint member for connection to a planar 
plate element. More in particular, this invention concerns a flange mem- 
ber in the form of a L-shaped profile made of thin walled sheet material 
5. for connection to the adjacent end portions of duct sections to be joined 
therewith. 

Ihe ducts here considered are generally prismatic, more often rectangular 
channels having flat angularly adjoining sidewalls. They are generally 
used for air-conditioning, heating and/or ventilation purposes. Although 

10. conveyance of air is the most usual application for s^Ld ducts, it is 
understood that other gaseous media may also be considered. Air ducts are 
normally fabricated from thin galvanized sheet steel in the form of rec- 
tangular duct sections of predetermined lenght. Said duct sections are 
assembled into channels of any desidered length by connecting the ends 

15. of adjacent duct sections to one another by means of flange members or 
profiles having a L-shaped cross section. In practice, flange members of 
elongate L-section profile are positioned on the end portions of adjoi- 
ning sidewalls at both ends of adjacent duct sections by fricticnnl en- 
gagement of a leg portion of said flanges with said sidewalls received 

20. therein. Ihe flanges positioned around the circumference of adjacent 



duct ends constitute a polybnal, in particular a rectangular joint frame 
vfoereby adjacent flange members are affixed by interlinking corner pie- 
ces having associated angularly or curvilinear ly prof i Jed arms extending 
into open-ended transverse channels of neighbouring L-profiled flanges. 
25. In this way a rectangular duct end will be fitted to a joint frame com- 
posed of 4 elongate L-shaped flange members. By putting said joint fra- 
mes back to back, and affixing the generally parallel and planar front 
walls of their associated flange profiles, a rigid and leak-proof connec- 
tion between adjacent duct sections can be realised, fcr instance by 
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pos-. itioning a sealant or gasket between the contacting flange sides 
of a pair of joint frames prior to bolting or screwing them to one 
another . 

The sheet material used for flanges and duct sections in air duct applica- 
5.tions is usually galvanized steel strip, but other materials such as 
stainless steel and non ferrous metals or alloys (e.g. copper, aluminium r 
zinc and their alloys) are envisageable too when the mrxJium to be trans- 
ported is too corrosive or detrimental in other respects to common gal- 
vanised sheet. As a matter of fact sheet materials comprising special 

10 .protective coatings and even all plastic material are possible. 

Aforementioned joint frames and flange members of L-shaped cross-section 
are known , for example, from German Patent Documents DE-A-21 38966 ,DE-A 
2836761 and DE-A-1650169, and further from British published application 
GB-A-2132724 and U.S. Patent Specification US-A-3199901 . 

15 .The difficulty with such prior art flange members is that their design 
is directed to a specific purpose which gives rise to certain draivt>acks 
with respect to other aspects and requirements of modern duct assembling 
and joining technology. The duct connections realised with joint frames 
and profiles described in US-A-3199901 necessitate the use of reinforcing 

20 .guide rails to ensure sufficiently tight joint .Similarly , DE-A-1690169 
discloses a simplified single-wall L-profile which is cheap in fabri- 
cation - However, a number of additional sealing and strengthening measu- 
res are required, after connection of the L-shaped profiles to the duct 
ends, in order to obtain a satisfactory joint. 

25 .On the other hand DE-A-2836761 proposes a joint frame of great inherent 
strenght and stability by the provision of an extremely rigid L-profile 
construction having a double-wall construction wherein the slot-forming 
leg contains two bent-over double-ply stiffening ribs. In this case the 
greatly improved structure* stability is only achievable by a flange 
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design requiring considerably more sheet material and increased fabrica- 
tion costs due to the complicated shape of the second leg. 
The coupling flange disclosed in GB-A-2132724 is particularly directed 
to the provision of an improved ''snap-in 1 ' type joint which should prevent 
5. relative shifting of a connected duct side-wall in the? flange jaw. Here 
the upstanding leg surrounds a large channel volume and the upper wall 
end portion of the horizontal leg is folded in an abutting relationship 
up to against the interior channel wall and is then bent over again 
rearwards along the lower rib of said leg. Such a construction is snme- 
10. what less demanding than the configuration known from DE-A- 2836761 , but 
is still not cost-effective nor material saving. 

In addition to above-men tionned drawbacks , a general important disadvan- 
tage of conventional flange members concerns the fact that none of them 
comprises an integrated means which enables the disposition of a heat 

15. insulating and /or noise damping material within the interior duct chan- 
nel without the use of separate affixing and supporting means. This means 
that the latest requirements of heat and noise insulation, which are 
increasingly requested in air duct installations, can only be fulfilled 
with prior art flange connection systems at the cost of extra labour 

20. and fixation means. 

It is therefore an object of the present invention to provide a flange 
member for connection to planar sheet elements, in particular duct sec- 
tions to be connected together, which overcomes the insuf f iciencies of 
hitherto known L-shaped profiles used in joint frames related to flange 

25. fabrication cost, sheet material consumption and fluid-tight connec- 
tions of sufficient stability. Another important object of this invention 
is to provide a low-cost flange member of improved design which allows 
easy and rapid connection of adjoining duct sections in a leak-proof 
manner without the use of welding, soldering and the like joining tnc - 
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nics, thereby achieving a detachable mechanical connection of large 
enough structural strength. A most important general object of the 
present invention is to provide a novel flange member concept of L-shaped 
cross-section comprising a means, substantially integral with the flange 
5. configuration, for affixing and /or supporting an insulation layer adap- 
ted to form and interior jacket of a channel made of joined duct sections. 
These and other objects are achieved by an improved flange member in the 
form of an elongate profile of L-shaped cross-section having an inventive 
design as defined in main claim 1. 
lO.Further and preferred embodiments of a flange member in accordance with 
this invention are defined in the appending subclaims. 

The present invention will be best understood from the following detailed 
description when read in conjunction with the following accompanying 
drawings . 

15 -Figure 1 shows several examples of commercially available profiles of 
L-section illustrating the state of the art. 

Figures 2 a and 2 b are views in cross-section of flange members in ac- 
cordance with the present invention. 

Figures 3a - b illustrate the disposition of a sealing means in a flange 

20 .profile of this invention. 

Referring now to fig. la there is shown a common L-type joint profile of 
double wall construction fabricated from light-gauge sheet material. It 
basically comprises an upstanding leg disposed generally perpendicular 
to duct side wall 1 frictionally received within an open-ended slot for- 

25.med by terminating end portions of overlying upper and lower walls 6,5 
constituting the second horizontal leg of the flange member. The upstan- 
ding leg encloses an elongate chamber 3 which is closed at its upper 
side but open-ended at both lateral sides of the profile. 
Fig. lb shows a similar L-profile flange mentoer wherein the end portion 
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of lower wall 5 is bent into a pocket -forming despression to receive a 
sealant material 7, which is intended to seal the duct channel interior 
(below duct end 1 ) from chamber 3. The example shown in fig. 1 c pro- 
poses an interior leak-proof joint by means of a ply 8 in front wall 4, 
5. which ply is downward sloping to contact wall 5 of the horizontal leg 
and thereby increases the clamping effect of walls 5,6 where between 
duct end 1 is frictionally engaged up to below ply 8. The pocket formed 
between ply^8 and wall 5 may be filled with a sealant 9. In fig.l d- e 
there are shown dimples or protuberances 10, 10 1 intended to stiffen the 

10. walls of the profile. A general drawback of the L-shaped flanges illus- 
trated in fig. 1 a to e is the need for extra fastening measures in 
order to reinforce the profile-to-duct connection and to prevent relative 
movement of the frictionally engaged side wall 1 . Moreover, the illu- 
trated joints suffer from poor fluid-tightness and do not allow simple 

15. and easy fixation of an interior channel insulation. 

Preferred embodiments of a flange member in accordance with the present 
invention are depicted in figs. 2 a and 2 b . Accordingly there is 
the provision of an elongate profile 21 of L-section comprising a first 
upstanding hollow leg arranged generally perpendicular to the plane of 

20. a sidewall 20 of a duct section to be connected thereto, and a second 
leg integral with said first leg defining a slot between end walls there- 
of adapted to frictionally engage and restrain a duct end portion wall 
20 received into said slot. The first leg defines an elongate chamber 23 
enclosed by vertical front wall 22 and rear wall 22', respectivily up- 

25. per closing wall 23' and lower base wall portion 30. Chamber 23 is open- 
ended at two lateral terminating faces. A major mid portion of rear 
wall 22' usually parallels front wall 22, whereby the lower side of 
rear wall 22 1 slopes down and away from its vertical position to be 
continued at its lowest point in the upper wall 24 of the slot -forming 
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second leg paralleling duct sidewall 20. Said upper wall 24 terminates, 
in a upwardly inclined flap 24 1 for facilitating entry of duct sidewall 
20. Ihe novel flange member is characterized by the following inventive 
features : 

5.- the jaw or clamping parts of the slot defined in the second leg are 
formed by wall 24 contacting the upper side of received duct sidewall 
20 by free end 26 of lower wall 25 and by chamber base wall 30 which 
is positioned slightly below ( maximum distance being^not more than 
thickness of wall 20 ) wall 24 . 

10.- base chamber wall 30 is continued in lower side wall 25 of the second 
leg by the intermediate of an inwardly folded sheet ply 31 disposed 
parallel to duct end portion 20, said ply defining an elongate front 
slot which has the function of fixation and /or supporting means for 
an insulating material to be attached to the inner side of duct chan- 

15. nel section joined by flange members 21. The depth of slot 31 defined 
between point 29 , where chamber base wall 30 is rebent in the direc- 
tion of front wall 22, and point 32 where sheet is again rebent rear- 
wards, but this time closely fold against the bottom side of slot 31, 
is advantageously smaller than the width of base wall 30. In any case 

20. refolding point 32 is located at least somewhat behind front wall 22 
to allow accomodation of any insulation fixation means. 
- bottom wall 25 is inclined upwardly and terminated in a folded-over 
flap portion 26 paralleling upper wall 24 and defining therebetween a 
slot entry when duct end 20 is inserted. Moreover the free end 26* of 

25. flap 26 forms a stop means for corresponding proturberances or dimples 
27 formed in duct wall 20, so that after connection of flange member 21 
to duct end portion 20 , retraction of wall 20 is restrained. 
Furthermore bottom wall 25 only partially overlies overshooting upper 
wall 24. In this way not only a further saving of sheet material is 
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7. 

achieved, but in addition a larger clamping effect is obtained from 
the comparatively steeper upward inclination of bottom wall 25 de- 
pending on the position of rebending point 25 1 relative to the free end 
24*. 

5. As a result of said combined measures, a cost-effective joint flange is 
realised which ensures a tight and leak-proof mechanical connection of 
sufficient strength and which at the same time allows to attach very ef- 
ficiently and easily a desirable insulating jacket to the inner of the 
connected duct sections. This is achieved without use of additional fas- 

lO.tening means for the flange connection and insulation support attachments, 
that are-normally required in conventional flange joints. 
This advantage saves a considerable amount in labour and material costs. 
Fig. 2b illustrates a flange embodiment according to the invention which 
is of a heavier construction compared with fig. 2a. Here the sheet steel 

15. from which the L-profile is formed by rolling, bending, plying, roll -for- 
ming has a larger wall -thickness and the upstanding leg being of a grea- 
ter height comprises at the rear side reinforcing ribs of the kind de- 
picted by reference sign 35 in wall 22'. In fact structural strength may 
be varied and adapted according to circumstances by suitable selection 

20 .of wall thickness, shoulder form (transition between upper side of front 
wall 22 and rear wall 22') , and the provision of reinforcing ribs (folds, 
thimples,proturberances, and the like ) in the vertical walls of the up- 
standing leg, preferably in the rear wall 22 1 . 

The frictional clamping and sealing effect of the slot-forming horizontal 
25. leg may be enchanced by narrowing the distance in the vertical direction 
between wall 24 and base wall 30 to a value smaller than the wall thick- 
ness of duct end portion 20. 

The same applies to the position of flap 26 relative to free end 24 1 and 
to the lower side of wall 24 . Also here the jaw effect can be increased 
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by providing a larger springback force or resistance (active upon in- 
sertion of duct end 30 between wall 24 and flap 26). This is advanta- 
geously achievable by taking the length of lower wall 25 markedly smal- 
ler than the length of upper wall 24. 
5. Of course the "snap-in " or. "clips" connection formed between the late- 
rally spaced proturberances 27 disposed at the inserted end of duct wall 
20 and the anchoring action of flap 26 cooperating therewith prevents re- 
traction of 4±ie connected duct end. The free end portion 28 of duct wall 
20 which frictionally contacts base wall 30 may engage the front wall 22 

10. ( abutment may also be provided in the form of a sheet ply in the bottom 
portion of front wall 22, similar to fig. lcjlhus a tight and rigid con- 
nection is achieved between a duct section and a flange member of this 
invention, resp. a joint frame, by a simple snapping insertion operation, 
and this without the need of welding , bol ting , screwing or riveting the 

15 .flange to the duct end portion to prevent movement of the duct in the 
joint frame after completion of the flange connections. 

In fig. 3a and 3b there are shown two embodiments of this invention 
comprising additional sealing means to prevent leakage from the duct 
channel interior to the flange chamber 23. 

20. In fig. 3a a resilient sealing mass or paste is disposed in the space 
of the horizontal leg located between the rear side 29 of slot 30 and the 
end portion 26 r of restraining flap 26. 

In fig*. 3b the end portion of flap 26 is provided with a pocket for- 
ming depression 34 wherein a sealant 33 is disposed. 

25. When using steel sheet of heat-ageable or precipitation hardening com- 
position, the finished L-profile may advantageously by heat-treated to 
relieve forming stress, stabilize the plies and profile geometry, and to 
enhance the strength and clamping force ( springiness ) of the jaw walls, 
in particular upper wall 24 and lower wall 25. 
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CLAIMS 

1. A flange member for connection to flat plate elements, in particular 
for connection to the planar end portions of prismatic or rectangular 
duct sections to be joined together, which duct sections have flat 
5. angularly adjoining sidewalls to be connected to a plurality of flan- 
ge members forming thereupon a polygonal or rectangular joint frame 
at paired adjacent duct ends, each of said flange members being con- 
stituted an elongate profile having a generally constant L-shaped 
cross-section, said l.-profile being integrally formed by a thin-wal- 

10. led sheet of material, including a first upstanding hollow leg enclo- 
sing an elongate transverse open-ended chamber 23 bounded by a front 
wall 22, an upper wall 23', a rear wall 22' and a base wall 30, and 
a second substantially horizontal leg integral with said first leg 
and paralleling a duct wall 20 to be connected thereby, said second 

15. leg having a lower wall 25 and an upper wall 24 terminating in two 

free ends thereby forming a rearwardly open slot for receiving there- 
in and therebetween a duct end portion 20 , characterized in that 
the base wall 30 of said chamber 23 forms a third fractionally enga- 
ging face for said duct end 20 which is then cl amped 'upper slot wall 

20. 24, lower slot wall 25 and chamber base wall 30, and in that there is 
the provision of an elongate front slot 31, open-ended at the front 
wall side and closed at the rear side 29, which slot is disposed be- 
low base wall 30 and formed by a full rearwardly directed sheet mate- 
rial ply ( 29,30,32) thereby forming an integrated fixation end /or 

25. support means for the attachment of an insulating /damping material 
layer or jacket to the interior ot the a:t\r channel defined in said 
connected duct section^ and further in that the lower wall 25 has a 
first rebent portion 32-32 1 closely overlying the bottom portion of 
slot 31, a second portion 32' -25' upwardly inclined towards upper 
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wall 24, whereby end point 25- is spaced away from free end 24' in the - 
direction of the front wall 22, and a third refolded end portion or 
flap 26 paralleling upper wall 24 and forming a restraining means adap- 
ted to operate as a "snap-in" type connection with a cooperating means 
5. 27 of duct end 20. 

2. A flange member as set forth in cl ain^ wherein the entry side 32 of 
slot 31 is spaced away in the rearward direction relative to the front 
wall 22, an3 wherein base wall 30 horizontally extends to a point 29 
which lies between the horizontal onset of upper wall 24 and one third 

10. the distance between front wall 22 and upper wall 24. 

3. A flange member as defined in claim 1 or 2, wherein the refolding point 
25 « of lower wall 25 is spaced away from free end 24' of upper wall 24 
over a distance which is at least one third of the total length of up- 
per wall 24. 

15.4.A flange member as defined in any one of claims 1 to 3, wherein rear 
wall 22' has a major portion parallel to vertical front wall 22,and 
wherein a rearward ly directed shoulder is provided in the upper trans- 
mission portion of the first leg between front wall 22 and rear wall 
22' , the latter wall 22' being optionally provided with reinforcing 

20. ribs. 

5. A flange member as defined in any one of claims 1 to 4, wherein the 
duct engaging slot of the profile is provided with a sealant means to 
prevent leakage from the inner duct channel to the profile chamber 23. 

6. A flange member as defined in claim 5 wherein said sealing means is a 
25. sealant mass applied in inner space of the horizontal leg formed be- 
tween flap end 26. upper wall 24 and back side of front slot 31. 

7. A flange member as defined in claim 5, wherein said sealing means is 
in the form of a pocket 34 arranged in an end portion of flap 26, said 
pocket being adapted to contain a sealing material . 
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8. A flange member, as defined in any of claims 1-7, wherein said she* 
material is a coated steel sheet ,in particular galvanized steel anc 
aluminized or Zn-Al alloy coated steel. 
9. A flange member as defined in any of preceding claims 1-7 wherein 
5. said sheet material is a member of the group of stainless steel 
alloys, copper and its alloys, aluminium and its alloys, zinc and 
its alloys, nickel and its alloys, and structural plastics. 
10. A flange member as defined in claim 8 wherein said steel material 
after forming into an L-profile is heat-aged or stabilized by a 
10. heat treatment which improves the profile strength and^springiness 
of the duct receiving slot walls. 
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Fig.2b 
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Fig. 3 
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